
Nightly challenges at beam-line  12.0.1.1

Mike Wingert-Manipulator design
Joe Sun-New look at CMR materials

Alexei-New grating, beamline issues, detector
Rudy-New prep. chamber



Frequent & Regular Users

A. Lanzara /UC Berkeley/: HTSC; Quantum Nano-dots; Boron-
Nitrite Nano-tubes; Graphite Nano-tubes; Diluted magnetic 
semiconductors

D. Dessau /U. Colorado/: HTSC; CMR materials

Z. Hasan /Princeton U./: Exotic superconductors (CoO)
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A New Class of Superconductors Analogous to the Cuprates

A New Class of Superconductors 
Analogous to the Cuprates

Layered, Highly Metallic, Cleaveable
Good match for ARPES

K. Takada et.al., Nature 422, 53 (2003).
Na0.35CoO2, Tc ~ 5 K

Phase Diagram : NaxCoO2

First Phase Diagram :
R.J. Cava et.al., Nature (in press) (2003).



ARPES to study of Unconventional Charge Dynamics in NaxCoO2 Mott system

Experimental Team at BL-12/ARPES : NaxCoO2

Y.D. Chuang, A. Kuprine, A.V. Fedorov, Z. Hussain (ALS/LBNL)

M. Rogado, R.J. Cava ( Dept. of Chemistry & PMI, Princeton Univ.)

Y.W. Li, D. Qian, M. Zahid Hasan* ( Dept. of Physics, Princeton University)

*Visiting Term at ALS in Zahid Hussain Group



θ=90o (~M point) ; 15.5K; hν=30eV
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Very weak & Extremeley Flat band (~ 70 meV) is observed

High Intensity from 
BL-12 is essential to
see the weak feature

BL-12/ARPES Station
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Na0.7CoO2, sample #5, Γ-K horizontal

valence band structure at hν=30eV, 15K

kinetic energy (eV)

em
is

si
on

 a
ng

le
 (d

eg
re

e)

kinetic energy (eV) kinetic energy (eV)

BL-12/ARPES Station
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BL-12/ARPES Station

Hexagonal wings of the Fermi Surface



Quasiparticle physics is highly Unconventional in NaxCoO2
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No dimensional cross over effect –
quasiparticles are gone well before dim cross over is reached!

Transport data : Linear-T (<100K), 
No crossover below 350K. 

Yayu & Ong , Nature (in press) (2003)

Hasan & Chuang : (2003)
QPs exist ONLY in the NFL state
Completely opposite to FL theory
Unrelated to the dim.cross-over



BL 12.0.1-1 Layout
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As luminescent screens give off light distributed over an angle of 180° (Lambert distribution), a 
relay optic transmits only a relatively small fraction of the complete light intensity. This means 
that for example a size 1:1 optic of the relative aperture 1:1.0 has a transmission of ca. 5%! For 
comparison, a high quality 1:1 fiber optic shows a transmission of up to 70%.


